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On 

^ (57) Abstract: A motor vehicle door assembly (3) is disclosed. The door assembly having inner and outer door panels (31, 32) 
joined together to define a cavity (34) in whidi is mounted a window lift assembly (11). The window lift assembly (1 1) is longer 
Q tisan it is wide so as to allow it to be inserted through an irregularly shaped aperture (33) formed in the inner door panel (31) before 
^ being rotated to close off the aperture (33). A seal (19) is provided to produce a water impermeable seal between the window lift 
^ assembly (11) and the inner door panel (31) when the window lift assembly (11) is secured in position for use. 
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A Motor Vehicle Door Assembly and a Method of Assembling same 

The present invention relates to a motor vehicle door assembly and a method 
of assembling a door assembly. 

Backgroiind to the Invention 

A motor vehicle door assembly typically comprises an outer door panel, an 
5 inner door panel and an interior trim panel to provide a decorative finish to the 
inner door panel. The outer door panel and the inner door panel are joined 
together by any convenient means so as to define a cavity therebetween. The inner 
door panel has a number of large apertures formed therein to allow for the 
insertion and attachment of a window lift mechanism within the cavity. 

10 The window lift mechanism is attached to fixing points located within the 

cavity and is adapted to move a window pane between a raised position and a 
lowered position. 

An impervious flexible membrane or water shedder is interposed between the 
inner door panel and the interior trim panel to prevent moisture and water 
15 escaping through the apertures in the inner door panel so as to stain or damage 
the interior trim panel. 

A typical window lift mechanism is shown in EP 0 839 979-A, the window lift 
mechanism comprises two separate guide rails which are secured to fixings within 
the cavity. The guide rails define a guide path for carrier means to which a 
20 window pane is secured at a lower edge thereof The carrier means are driven 
along the guide rails by a cable linkage driven by a motor or in some cases a 
manual operated winder device. Movement of the carrier means causes the 
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window pane to move upwards or downwards within the cavity to raise or lower 

« ■ 

the window pane as the carrier means are moved along the guide rails. 

With such a prior art construction it is necessary for at least one large 
aperture to be formed in the inner door panel so as to allow the window lift 
- 5 mechanism to be installed in the cavity and secured thereto. This has the 

disadvantage that the door assembly is considerably weakened by the existence of 
such a large aperture. In addition it is difficult and time consuming to install the 
window lift mechanism within the cavity because the two separate rails are 
difficult to handle and have to be accurately aligned with one another for the 
10 window lift mechanism to work efficiently. 

Because of the size of the aperture in the inner door panel the water shedder 
has to be relatively large so as to cover the aperture and so the water shedder is 
relatively expensive. It is also a problem that the water shedder has to be 
attached to inner panel and this can be a problem if the window lift mechanism 
15 has to be repaired at a later time as the water shedder is often damaged when it is 
removed and this can result in leakage after re-assembly. 

It is an object this invention to overcome or minimise the problems noted 
above. 

Summary of the Invention 

20 According to a first aspect of the invention there is provided a motor vehicle 

door assembly comprising an inner door panel defining an aperture and an outer 
door panel joined together to define a cavity, a window lift assembly comprising a 
window lift mechanism and a support structure for connecting the window lift 
mechanism to the inner door panel, the window lift mechanism having at least one 
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carrier means for connection in use to a lower edge of a window pane and at least 



one 



elongate guide rail the or each of which is, in use, located within the cavity 34 
guiding the carrier means between raised and lowered positions wherein the or 
each elongate guide rail is longer than the maximum dimension of the aperture in 
5 the inner door panel and the support structure has a substantially imperforated 
portion that is larger than the aperture so that when the window lift assembly is 
secured to the inner door panel the unperforated portion closes off the aperture. 



The aperture may be irregular in shape and be considerably longer than it is 
wide. 

10 The aperture maybe positioned relative to the edges of the cavity so as to 

allow the or each guide rail to be rotated within the cavity about an axis that is 
substantially normal to the inner door panel. 

Preferably, the or each guide rail is longer than the support structure. 

Advantageously, the or each guide rail and the support structure may be 
15 formed as a single integral part. 

There may be two guide rails joined together by the support structure. 

Preferably, both of the guide rails extend beyond upper and lower edges of the 
support structure. 

Advantageously, a sealing means may be provided to form a seal between the 
20 support structure and the inner door panel. 

According to a second aspect of the invention there is provided a method of 
assemblmg a motor vehicle door assembly comprising the steps of:- 
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joining together an outer door panel and an inner door panel to define a cavity 
therebetween; inserting one or more guide rails forming part of a window lift 
assembly through an aperture formed in the inner door panel so as to locate the or 
each guide rail within the cavity; rotating the or each guide rail into an in use 
5 position; and securing the or each guide rail to the inner door panel by means of a 
support structure forming another part of the window lift assembly so as to close 
off the aperture. 

The or each guide rail and the support structure are both inserted through the 
aperture before being secured to an inner surface of the inner door panel. 

10 Brief description of the drawings 

The invention will now be described, by way of example with reference to the 
accompanying drawing in which:- 

Figure 1 is a pictorial representation of a motor vehicle incorporating a 

motor vehicle door assembly according to the invention; 

15 Figure 2 is a plan view of a window lift assembly forming part of the motor 

vehicle door assembly shown in Fig. 1; 

Figure 2b is a cross-section along the line ii-ii on Fig.2; 

Figure 3 is a side view in the direction of arrow 'X' of the window lift 

assembly shown in Fig. 2; 

20 Figure 4 is a side view of a door structure forming part of the door 

assembly shown in Fig. 1 when viewed from a normally inwardly 
facing side of the door assembly; 
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Figure 5 is a cross-section along the line iv-iv; 



10 



Figure 6 is a view similar to that shown in Fig. 4 but showing a first step in 

the process of assembling the window lift assembly to the door 
structure; 

Figure 7 is a view similar to that shown in Fig. 6 but showing a further 

step in the process of assembling the window lift assembly to the 
door structure; 

Figure 8 is a view similar to that shown in Fig. 7 but showing the window 

lift assembly attached in its fully assembled state to the door 
structure; 



Figure 9 is a cross-section along the line v-v on Fig. 8 showing the window 

lift assembly in its fully assembled state; 

Figure 10 is a side view of a window lift assembly forming part of a door 

assembly according to a second embodiment of the invention; 



15 



Figure 11 is a plan view of the window lift assembly shown in Fig. 10; 



Figure 12 is a side view of a door structure forming part of a door assembly 

according to the second embodiment of the invention when viewed 
from a normally inwardly facing side of the door assembly; 



20 



Figure 13 is a plan view of a third embodiment of a window lift assembly 

according to the invention; 



Figure 14 is a side view of the window lift assembly shown in Fig. 13; 



wo 01/25039 PCT/GBOO/03791 

-6- 

Figure 15 is a pictorial representation of part, of a window lift assembly 
according to a fourth embodiment of the invention; arid 

Figure 16 is cross-section through part of a door structure showing the 
window lift assembly of Fig. 14 attached to an inner door panel. 



Detailed description of the Invention 



With reference to Fig. 1 there is shown a motor vehicle 2 having a door 



assem 



bly 3 to allow access to an interior of the motor vehicle 2 through a door 



aperture 4 formed in a body structure 5 of the motor vehicle 2. A window pane 6 is 
movable by a window lift mechanism (not shown) forming part of the door 
10 assembly 3. 

With reference to Figures 2 to 9 there is shown a door structure 8 forming 
part of the door assembly 3. The door structure 8 comprises an outer door panel 
32 and an inner door panel 31 which are joined together at their edges by clinching 
the outer door 32 onto the inner door panel 31. The outer and inner door panels 
15 32, 31 define a cavity 34 therebetween in which a window lift mechanism 12 is 
accommodated in use to move the window pane 6. The inner door panel 31 has an 



inner 



surface within the cavity 34 and an outer surface outside of the cavity. 



The inner door panel 31 has an irregular shaped aperture 33 formed therein 
of approximately rectangular shape the length of the aperture being greater 
20 than the width of the aperture. In addition, the diagonal lengths dl and d2 are 
both greater than either 'H' or'B'. 

The inner door panel 31 is deformed in the region of the aperture 33 to form a 
flange 36 encircling the aperture 33. This deformation stiffens the inner door 



5 
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panel 31 particularly in the region of the aperture 33 and forms a Qat abutment 
surface 37 on the inner surface of the inner door panelSl. A number of holes 7 are 
formed in the inner door panel 31 on tabs 35 which project inwardly from the 
periphery of the aperture 33. 

With particular reference to Figs. 2. 2 b and 3 there is shown a window Uft 
embly 11 comprising the window Uft mechanism 12, and a support structure 



ass 
13. 



The support structure 13 is formed from a single piece of sheet steel by 
pressing into the required shape and has a central body portion 14 bounded along 
10 one longitudinal edge by an outwardly facing lip forming a first guide rail 16 and 
along a second opposing longitudinal edge by a second outwardly facing lip forming 
a second guide rail 18. The guide raUs 16. 18 and the central body portion 14 are 
therefore formed as a single integral part. 

The length 'L' of the guide rails 16, 18 is greater than the transverse width W 
15 between the outer edges of the guide rails 16. 18 and are longer than the support 
structure 13. Both of the guide rails 16. 18 extend beyond upper and lower edges 
of the central portion 14 of the support structure 13. An imaginary line drawn 
around the periphery of the window lift assembly 11 defines a parallelogram 
having diagonals 'Dl' and 'D2' of differing length. 



20 



The guide raUs 16. 18 are also longer than the length 'H' or width 'B' of the 



aperture 33. 



The central body portion 14 is dished so as to increase the torsional and 
bending stiffness of the support structure 13 and has a substantially flat central 
portion 15 which is offset from the plane on which the two guide rails 16, 18 lie. 
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A front face 10 of the central portion 15 has a peripherally extending 
indentation 17 formed therein to locate a peripherally extending sealing means in 
the form of a seal 19. The seal 19 maybe bonded to the front face 10, or as shown 
is extruded directly into the indentation 17. 

5 The central portion 15 has six holes 21 formed therein used to secure the 

window lift assembly 11 to an inner door panel 31 forming part of the door 
assembly 3. The holes 21 are all located within an area of the central portion 15 
-bounded by the peripherally extending seal 19. Fastening means in the form of 
threaded nuts 20 are attached by welding to a back face 9 of the central portion 15. 

10 The nuts 20 are aligned with the holes 21. 

An aperture 22 is formed in the central portion 15 used to attach a motor and 
drive assembly 26 forming part of the window lift mechanism 12 to the support 
structure 13. However it will be appreciated that when the motor and drive 
assembly 26 is installed and fastening means are engaged with the nuts 20 the 
15 central portion 15 forms an imperforate membrane which can prevent the 
transmission of water between opposite sides of the central portion 15. 

The aperture 33, is positioned relative to the edges of the cavity 34 as defined 
by the inner surface of the inner door panel 31 and a corresponding inner surface 
of the outer door panel 32 so as to allow the guide rails 16, 18, when located within 
20 the cavity 34, to be rotated about an axis that is substantially normal to the inner 
door panel 31. 

The window lift mechanism 12 comprises a motor and drive assembly 26, a 
cable drive 27 (shown in hidden detail on Fig. 2) and two carrier means 28 
connected to the cable drive 27 and sUdingly engaged upon the guide rails 16, 18. 
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Each of the carrier means 28 is provided with a U-shaped connector means 29 
used to connect the carrier means 27 to the window pane 6 at a lower edge thereof. 
The cable drive 27 extends around carrier wheels 30 rotatably connected to the 
support structure 13 by means of large headed rivets 32. 

5 Operation of the motor and drive assembly 26 causes the carrier means 28 to 

be moved along the guide rails 16, 18 by the cable drive 27. The direction of 
movement of the carrier means 28 depends upon the mode of operation of the 
motor and drive assembly 26 which is controlled by a switch (not shown) connected 
to a source of electrical power (not shown). 

10 With particular reference to Figs. 6 to 8 there is shown a process for 

assembUng the window lift assembly 11 to the inner door panel 31. 

The first step is to engage the ends of the guide rails 16, 18 farthest away 
from the motor and drive assembly 26 with the aperture 33 as shown in Fig. 6. The 
window lift assembly 11 is gripped by means of the motor and drive assembly 26 
15 and is tilted and rotated to allow it to be inserted through, the aperture 33, 

Preferably, the support structure is tilted and rotated such that a transverse 
axis normal to the guide rails 16, 18 lies substantially parallel to one of the 
diagonals dl, d2 this allows the length of the aperture 33 to be kept to a 
minimum. 

20 In this context rotation means rotation about an axis arranged substantially 

normal to the outer surface of the inner door panel 31 and tilting means movement 
about an axis arranged substantially parallel to the general outer surface of the 
inner door panel 31. 
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Then taking advantage of the depth of the cavity 34, the window lift assembly 
11 is slid longitudinally along a longitudinal axis arranged parallel to the guide 
rails 16, 18 into the cavity 34 until all of the window lift assembly 11 with the 
exception of the motor and drive assembly has passed through the aperture 33 into 
5 the cavity 34. 

The guide rails 16, 18 and the central body portion 14 now lie within the 
cavity 34 such that the seal 19 faces the inner surface of the inner door panel 31. 

The window lift assembly is then moved back in the opposite direction and 
rotated within the cavity 34 until the longitudinal axis of the window lift assembly 
10 11 is aligned with a longitudinal axis of the aperture 33. 

The window lift assembly 11 is then moved towards the inner surface of the 
inner door panel 31 until the seal 19 is brought into abutment with the abutment 
surface 37 formed on the flange 36. In this orientation the seal 19 at all positions 
around its periphery lies outside of the aperture 33. 

15 The window lift assembly 11 is then secured to the inner door panel 31 by 

means of threaded fasteners such as bolts or, as shown, cap headed screws 38 
which are inserted through the holes 7 in the inner door panel 31 and the holes 21 
in the central portion 15 for threaded engagement with the nuts 20. Tightening 
the cap headed screws 38 causes the seal 19 to be compressed against the 

20 abutment surface 37 thereby forming a water impermeable seal therebetween. 

To complete assembly of the door assembly the window pane 6 is inserted 
through an elongate aperture 40 defmed by the upper edges of the inner and outer 
door panels 31, 32 and slid into engagement with the connector means 29. An 
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interior trim panel 41(as shown in Fig. 9) is then attached to the outer door panel 
31 to complete the door assembly 3. 

The result of this assembly method is that a window lift assembly 11 of 
greater dimensions than the aperture 33 in the inner door panel 31 may be used 
5 but the aperture 33 can be smaller than would normally be needed to assemble a 
window lift mechanism in the cavity. In addition a door assembly constructed and 
assembled in this manner is stiffer than would normally be the case, and provides 
a better resistance to the transmission of noise than a conventional door assembly. 

In addition, the use of a sealing means forming part of the window lift 
10 assembly means that a separate water shedder is no longer required, since the 
sealing means gives a good quality water barrier this is advantageous both from 
cost and assembly time perspectives. 

With particular reference to Figs. 10, 11 and 12 there is shown a second 
embodiment of a door assembly in accordance with the present invention. 

15 The door assembly is in many respects similar to that described above but is 

particularly suitable for use as a rear door assembly. The door assembly includes 
a door structure formed by inner and outer door panels 131, 132 which are joined 
together around their outer periphery to define a cavity in which a window lift 
mechanism is located in use. 

20 The window lift assembly 111 comprises a support structure 113 and the 

window lift mechanism supported by the support structure 113. 

The window lift mechanism includes a motor and drive assembly 126 
connected to a carrier means 128 by means of a flexible cable (not shown). 
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Operation of the motor and drive assembly 126 moves the cable and hence causes 
the carrier means 128 to be moved along a guide rail 116 with which the carrier 
means 128 is engaged. 

The support structiu-e 113 comprises a body portion 114 and the guide rail 
5 116 extending longitudinally along one edge of the body portion 114. The guide 
rail 116 and the body portion 114 are formed as a single integral part by pressing 
from sheet steel. The body portion 114 is slightly dished to improve its stiffness 
and has a flat imperforate surface 115 that lies on a plane that is offset from the 
guide rail 116. The guide rail 116 is longer than the support structure and extends 
10 beyond upper and lower edges of the body portion 114. 

A seal 119 is bonded to the flat surface 115 and a number of holes 152 are 
formed in the body portion 114 for use in securing the window lift assembly 111 to 
the inner door structure 131 as will be described below. 

The guide rail 116 is slightly curved when viewed from the side to provide 
15 correct movement of a window pane (not shown) when it is attached to the carrier 
means 128 slidingly engaged with the guide rail 116 

The inner door panel 131 has an irregular shaped aperture 133 formed 
therein of truncated triangular shape, the length V of the aperture being greater 
than the maximum width of the aperture. In addition, the diagonal lengths tl 
20 and t2 are both greater than either V or 'S'. 

The inner door panel 131 is deformed in the region of the aperture 133 to form 
a flange 136 encircling the aperture 133. This deformation stiffens the inner door 
panel 131, particularly in the region of the aperture 133, and forms a flat 
abutment surface 137 on an inner siirface of the inner door panel 131. 



wo 01/25039 PCT/GBOO/03791 

- 13- 

A number of holes 147 are formed in the inner door panel 131 on tabs 135 
which project inwardly from the periphery of the aperture 133. 

The body portion 114 is of greater dimensions than the aperture 133 in the 
inner door panel 131 and has a seal 119 bonded thereto for co-operation in use 
5 with the abutment surface 137 so as to provide a water impermeable seal 

therebetween. When the window lift assembly 111 is secured in position the seal 
119 lies outside of the aperture 133 at all positions around its outer periphery. 

To secure the window lift assembly 111 to the door structure the window Hft 
assembly 111 is tilted and rotated such that the guide rail 116 lies substantially 
10 normal to one of the diagonals tl, t2 and is then inserted though the aperture 133. 
The motor and drive assembly 126 is used as a handgrip to assist with insertion of 
the window lift assembly 111. 

After manoeuvring the window Uft assembly 11 through the aperture 133 it is 
rotated and moved towards the inner door panel 131 to bring the seal 119 into 
15 contact with the abutment surface 137. The window lift assembly is then secured 
to the inner door panel 131 by means of threaded fixings (not shown) which extend 
through the holes 147, 152 to engage nuts as described for the first embodiment 
described above. 

With particular reference to Figs. 13 and 14 there is shown an alternative 
20 construction of support structure for a window lift assembly, which in all other 
respects is similar to and can be used as a replacement for that shown in Figs. 2 to 
9. In this case the support structure 213 is constructed from two separate steel 
guide rails 216, 218 which are attached to a pressed steel central body portion 214 
by a number of spot welds 269. As before a seal 219 is attached the central body 
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portion 214 and holes 221 are provided to enable the support structure 213 to be 
connected to an inner door structure as described with reference to Figs. 2 to 9. 

With reference to Figs 15 and 16 there is shown part of a window lift 
assembly that is different from that described above in that part of the imperforate 
5 portion lies outside the cavity 334 defined between respective inner and outer door 
panels 331 and 332. 

The guide rails 316, 318 are joined together by a flat plate 315 to form a sub- 
assembly that is attached .to a dished support member 314 to form a support 
structure 313. The support member 314 forms an imperforate membrane and has 
10 a flange portion 337 that is larger than the aperture 333 and which is used to close 
off the aperture when the window lift assembly 311 is secured in position for use. 

It will also be appreciated by the man skilled in the art that numerous 
variations can be made with departing from the spirit of the invention. 

For example although the support structures described above are all made 
15 from steel they could be made from a suitable polymer by moulding or extrusion. 

Similar the type of fixings used to secure the support structures to the inner 
door panel could be of any type that are able to provide sufTicient clamping force to 
provide a seal between the window lift assembly and the inner door panel and 
provide a rigid enough connection to allow the window lift mechanism to function 
20 correctly. For example self-clinching rivets such as "PoP" rivets RegXM could be 
used. 

It will be appreciated that by forming a complete window lift assembly that 
can easily be attached to a door structure, as a single component is very 
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advantageous because it allows the window assembly to be tested prior to 
assembly and it is much easier to handle a single component. 

It is also advantageous to manufacture the guide rail or rails and the support 
structure as a single component because the cost of manufacture is relatively low 
5 and in the case of a window lift mechanism requiring two guide rails the guide 
rails are accurately aligned by the manufacturing process itself. 
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CLAIMS 

1. A motor vehicle door assembly comprising an inner door panel 31, 131 

defining an aperture 33, 133 and an outer door panel 32, 132 joined together 
to define a cavity 34, a window lift assembly 11, 111, 211 comprising a 
window lift mechanism and a support structure 13, 113, 313 for connecting 
the window lift mechanism to the inner door panel 31, 131, 331 the window 
lift mechanism having at least one carrier means 28, 128 for connection in use 
to a lower edge of a window pane 6 and at least one elongate guide rail 16, 18; 
116; 216, 218; 316, 318, the or each of which is, in use, located within the 
cavity 34,334 for guiding the carrier means 28, 128 between raised and 
lowered positions, wherein the or each elongate guide rail 16, 18; 116; 216, 
218; 316, 318 is longer than the maximum dimension of the aperture 33, 133, 
333 in the inner door panel 31, 131, 331 and the support structure 13,113,313 
has a substantially imperforate portion that is larger than the aperture 33, 
133, 333 so that when the window lift assembly 11, 111 is secured to the inner 
door panel 31, 131 the imperforate portion closes off the aperture 33, 133. 

2. A door assembly as claimed in claim 1 in which the aperture 33, 133, 333 is 
irregular in shape and is considerably longer than it is wide. 

3. A door assembly as claimed in Claim 1 or in Claim 2 in which the aperture 33, 
133, 333 is positioned relative to the edges of the cavity 34, 334 so as to allow 
the or each guide rail 16, 18; 116; 216, 218; 316, 318 to be rotated within the 
cavity 34, 334 about an axis that is substantially normal to the inner door 
panel 31, 131, 331. 
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4. A door assembly as claimed in any preceding claim in which the or each guide 

* • 

rail 16, 18; 116; 216, 218; 316, 318 is longer than a central portion 14, 114, 
214, 314 of the support structure 13, 113, 213, 313. 

5. A door assembly as claimed in any preceding claim in which the or each guide 
rail 16, 18; 116; 216, 218; 316, 318 and the support structure 13, 113, 213, 313 
are formed as a single integral part. 

6. A door assembly as claimed in any preceding claim in which there are two 
guide rails 16, 18; 216, 218; 316, 318 joined together by the support structure 

13, 213, 313. 

7. A door assembly as claimed in claim 6 in which both of the guide rails 16, 18; 
216, 218; 316, 318 extend beyond upper and lower edges of the central portion 

14, 114, 214, 314 of the support structure 13, 113, 213, 313. 

■ 

8. A door assembly as claimed in any preceding claim 1 in which a sealing 
means 19, 119, 219, 319 is provided to form a seal between the support 
structure 13, 113, 213, 313 and the inner door panel 31, 131, 331. 

9. A method of assembling a motor vehicle door assembly comprising the steps 
of:- 

joining together an outer door panel 32, 332 and an inner door panel 31, 131, 
331 to define a cavity 34, 334 therebetween; inserting one or more guide rails 
16, 18; 116; 216, 218; 316, 318 forming part of a window lift assembly 11, 111 
through an aperture 33, 133, 333 formed in the inner door panel 31, 131, 331 
so as to locate the or each guide rail 16, 18; 116; 216, 218; 316, 318 within the 
cavity 34, 334; rotating the or each guide raU 16, 18;116; 216, 218; 316, 318 
into an in use position; and securing the or each guide rail to the inner door 
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panel 31, 131. 331 by means of a support structtire 13, 113, 213, 313 forming 
another part of the window lift assembly 11, 111 so as to close off the aperture 
33, 133, 333. 

10. A method of assembling a motor vehicle door assembly as claimed in Claim 9 
in which the or each guide raU 16, 18; 116; 216, 218; 316, 318 and the support 
structure 13, 113, 213, 313 are both inserted through the aperture 33, 133, 
333 before being secured to an inner surface of the inner door panel 31, 131, 
331. 
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